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* NOTICES * 



JPO and NCIPI are not respoi^^HLe for any 

damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
(57) [Claim(s)] 

[Claim 1] It is the pre cast two-dimensional-electrophoresis gel system which is mutually separated on it with the non- 
conductive ingredient which it consists of the first gel of the form of a long and slender piece, and the second gel of the 
form of slab, and the aforementioned first and the second gel are held on a single gel support means, is immobilization 
at a room temperature further, and moreover has the melting point between about 25 degrees C and about 75 degrees C. 
[Claim 2] It is the pre cast two-dimensional-electrophoresis gel system which it consists of the first gel of the form of a 
long and slender piece, and the second gel of the form of slab, and the aforementioned first and the second gel are held 
on a single gel support means, is immobilization at a room temperature further, and is moreover mutually separated at 
the room temperature on it in the solvent of nonaqueous nature with the meltable non-conductive ingredient. 
[Claim 3] The pre cast two-dimensional-electrophoresis gel system according to claim 1 or 2 by which this gel support 
means consists of an parallel support plate substantially [ a lot ]. 

[Claim 4] The pre cast two-dimensional-electrophoresis gel system according to claim 1 or 2 which this gel support 
means consists of an parallel support plate substantially [ a lot ], and leaves the open path which makes the layer in 
which the aforementioned removal is possible, and which is insulated electrically remove from this support plate, 
without arranging the aforementioned first and the second gel between these support plates, and disturbing the 
aforementioned first and the second gel. 

[Claim 5] The aforementioned first and the second gel are polyacrylamide gels, the second aforementioned gel contains 
[ the first aforementioned gel ] the sodium dodecyl sulfate of the amount of protein solubilization including the urea of 
the amount of protein solubilization, and this polyacrylamide in the first aforementioned gel is a formula. 

OR 1 R 2 0 

R 4 \ ii I I ii ,r 

)C=C-C-N-RO-N-C-C=C( 
R s/ I I \ R t 

R 8 R 7 

(Rl, R2, and R3 are specified as follows among a formula, namely, Rl and R2 are C1-C5 alkyls independently. R3) Are 
C1-C8 alkylene, or combine;, or Rl and R2, and formation Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. of 
the C1-C8 alkylene is carried out. R3 is C1-C8 alkylene, or combine; or Rl with R3, form the saturation hydrocarbyl 
radical of 3-10 carbon atoms, and it forms N content ring together with N atom which Rl and R3 have combined. And 
R2 is C1-C5 alkyl, or;, or Rl and R2 are combined with R3. The saturation hydrocarbyl radical of 7-15 carbon atoms is 
formed, it forms two N content rings together with N atom, and;, and R4, R5, R6, R7, R8 and R9 are chosen from the 
group which consists independently of H and C1-C5 alkyl. 

The pre cast two-dimensional-electrophoresis gel system according to claim 1 or 2 which is carrying out cross linkage 
to the compound which ****, and the cross linkage agent. 

[Claim 6] In the approach of carrying out casting of the two-dimensional-electrophoresis gel, it leaves the tooth space as 
for which this approach was vacant between these support plates along the edge which formed the first gel between the 
support plates of the (a) lot, and the first aforementioned gel exposed.; 

(b) Form the first layer which adjoins the edge which put the non-conductive ingredient on the tooth space as for which 
the above was vacant, and the above of this slab exposed. This non-conductive ingredient is a solid-state at a room 
temperature, it puts on the tooth space as for which moreover has the melting point between about 25 degrees C and 
about 75 degrees C, and the above [ :(c) gel formation liquid ] was vacant, the second long and slender layer which 
adjoins the first aforementioned layer is formed, and this matter and this gel formation liquid are immiscibility 
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substantially.; 

(d) How to form the second aforem^koned layer in long and slender gel, and bflk and conductive (e) this ingredient to 
this melting point or temperature l^P* than it, and become by picking out thil^^ter of the condition of a liquid from 
this support plate. 

[Claim 7] Arrangement of the two-dimensional-electrophoresis gel which consists of the first gel of the form of the long 
and slender piece which has a long and slender configuration, and the second gel of the form of slab is offered, the 
approach two dimensional electrophoresis separates a sample into a component — setting — this approach - (a) — It is 
held on a gel support means with single aforementioned first and second gel, and the mediation field of the ingredient 
which the aforementioned first and the second gel are immobilization at a room temperature, and moreover has the 
melting point between about 25 degrees C and about 75 degrees C dissociates.; 

(b) Put this sample on the end on the first aforementioned gel.; 

(c) Apply electric field in the direction parallel to the aforementioned long and slender configuration between the first 
aforementioned gel, perform electrophoresis separation of this component of this sample there, and consider as a zone.; 

(d) Heat this non-conductive ingredient more highly than this melting point.; 

(e) While being in the condition of a liquid, it is drawing about this non-conductive ingredient.; 

(f) How to consist of performing electrophoresis separation of this zone of the second aforementioned gel, applying 
electric field in the direction which the first aforementioned gel is moved toward the second aforementioned gel, and the 
aforementioned first and the second gel are contacted directly, and crosses; and the long and slender configuration of (g) 
above between both the aforementioned first and the second gel. 

[Claim 8] Arrangement of the two-dimensional-electrophoresis gel which consists of the first gel of the form of the long 
and slender piece which has a long and slender configuration, and the second gel of the form of slab is offered, the 
approach two dimensional electrophoresis separates a sample into a component — setting - this approach — (a) — It is 
held on a gel support means with single aforementioned first and second gel, and the mediation field of the ingredient 
which the aforementioned first and the second gel are solid-states at a room temperature, and moreover has the melting 
point between about 25 degrees C and about 75 degrees C dissociates.; 

(b) Put this sample on the end on the first aforementioned gel.; 

(c) Apply electric field in the direction parallel to the aforementioned long and slender configuration between the first 
aforementioned gel, perform electrophoresis separation of this component of this sample there, and consider as a zone.; 

(d) Heat this non-conductive ingredient more highly than this melting point.; 

(e) While there is a condition of a liquid, a conductive gel formation liquid permutes this non-conductive ingredient.; 

(f) How to consist of performing electrophoresis separation of this zone of the second aforementioned gel, applying 
electric field in the direction which forms this gel formation liquid in conductive gel, and crosses; and the long and 
slender configuration of (g) above between both the aforementioned first and the second gel. 



[Translation done.] 
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* NOTICES * 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

Especially this invention relates to the process and usage of gel which are used for 2-dimensional gel separation about 
2-dimensional gel electrophoresis. 
[Description of the Prior Art] 

Two dimensional electrophoresis is widely used for separating complicated protein mixture. Two dimensional 
electrophoresis brings about decomposition capacity very higher than it which is obtained by separation of a single stage 
by producing separation based on the property of two sorts of different groups continuously. 
A separation parameter is combined in various ways using a technique. For example, separation based on a charge is 
performed in the first phase, and then separation based on molecular weight is performed in the second phase. Similarly, 
the separation in other concentration of the separation in one gel concentration, next the same gel is made, gradual 
change of pH according to two-step use as other examples, and homogeneity gel ~ isoelectric focusing accompanied by 
the inclination electrophoresis of**** porosity which is next a buffer system [****] in the discontinuous buffer 
system and other phases in use of two sorts of concentration of porous inclination gel, two sorts of different protein 
resolvents, or the same resolvent, and one phase, and homogeneity. Such a technique makes separation of the mixture of 
a blood serum or the protein of a cell, bacterial protein, non-histone chromatin protein, ribosome protein, 
ribonucleoprotein, and liposome protein, a nucleic acid, and the same matter perform, and is closed. 
Or the fundamental approach of a 2-dimensional system is long and slender, it starts in the single dimension separation 
by what has rod-like gel, for example, the diameter of 5.0mm order, and in accordance with the shaft of gel, migration 
and separation produce it until a solute or protein is distributed in the zone in which it is located along with the die 
length of a rod. Next, a rod is arranged along one edge of slab gel, and migration of the second dimension of a solute is 
performed to slab gel from each zone in the direction which crosses the shaft of the gel of a rod. 
The difficulty which encounters in this type of way is related with migration of the gel of the shape of a rod after 
separation of the first dimension arises, in order to separate the second dimension. Generally the gel of a rod produces 
separation of the first dimension within tubing by which casting was carried out at first. If separation of the first 
dimension is completed, the rod of the gel which has a solute zone will be picked out from tubing, physical means, for 
example, extract, and will be placed along the edge which slab gel exposed next. Even if these actuation needs delicate 
handling and it uses cautions very much, gel was spoiled and risk of producing the distortion and turbulence of a solute 
zone remains. Once it is extracted, the gel of a rod will be arranged as appropriately as slab gel, and will fully be 
contacted for the purpose of both migration of a solute of not being blocked between an electric continuity and gel. 
These are other sources of an error and spoil repeatability. The time amount which handling and arrangement of the gel 
of a rod take at the difficulty list of processing in addition to the possibility of loss of inaccuracy and repeatability will 
reduce an operator's efficiency, and will cause the time amount and the loss of data to which recovery does not attach 
any fatal errors. Although some people use the piece of gel for separation of the first dimension, they encounter loss of 
the same difficulty, an error, and repeatability. 
[The means for solving a technical problem] 

It is together put on the single gel base material with which, as for this invention, the phase of both separation produces 
the gel of the first and the second dimension about a 2-dimensional pre cast (precast) gel system. It is the enclosure 
which consists of a plate of a single group, and a base material has a suitable spacer, between plates, it prepares space 
and specifies the thickness of gel. Casting of both the gels of the first and the second dimension is carried out, and they 
are held between plates. The gel of the second dimension is slab which occupies a part of space between plates, and on 
the other hand, the first dimension is a piece located in the remaining space in parallel at slab, and it has the layer in 
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which the removal which divides gel is possible and which is insulated electrically. Moreover, a base material is the gel 
backing which consists of a sheet otffestics, gel bond, or other charges of sup^ng material, and casting of both the 
gels of the first and the second din^Kon is carried out on it, and it has among^Rn the insulating layer which is the 
layer of an insulating material, or the tooth space of air. 

While separation of the first dimension follows, puts a sample on the end of piece-like gel and insulates two sorts of 
gels electrically mutually Electric field are applied in the die-length direction between piece-like gels, electric contact is 
carried out [ the layer insulated electrically next ] for drawing and two sorts of gels along with those perfect die length, 
and it is carried out by applying electric field in the direction which crosses the first it next among both, the electric 
contact between two sorts of gels [ in / a solid-state, a liquid, or a gas is sufficient as the layer insulated electrically, 
and / separation of the second dimension ] - direct contact — or it is attained by insertion of a conductive layer by any 
of a twist they are. This invention abolishes the need of moving a rod or piece-like gel to other things from one support 
enclosure among two sorts of phases of separation, and reduces loss of gel, and the risk [ zone ] of distortion by that 
cause, and makes generating of inaccuracy and a constant error decrease. 

Probably, other purposes, advantages, and features of this invention will be clear from the following description. 
Fig. 1 is the decomposition perspective drawing of the enclosure of gel suitable for being used for carrying out casting 
of the gel by this invention, and holding it. 

Fig. 2 is a front view of the 2-dimensional gel system manufactured in the enclosure of the gel of Fi g. 1 except the 
support plate of one sheet just behind the casting of the gel of the second dimension. 
Fig. 3 shows the gel system of Fig. 2 in the first [ of separation ] phase excluding one plate again, 
the — 4b Fig. shows the gel system of the 2nd and 3 Fig. of the conditions of initiation of the second stairway to 4a **. 
According to this invention, the long and slender gel of the form of a piece is used for separation of the first dimension 
instead of the gel of the shape of a rod of a Prior art, or the separated piece of gel. Casting of the piece-like gel is carried 
out between support plates in the same way as slab gel as a shallow layer on slab gel. This is made after slab gel is 
formed preferably, becoming instead of [ of a barrier layer ], if a solid-state, a liquid, or a gas is sufficient as the 
insulating layer between two, and it exists in the casting of piece gel or (it works in this case as a barrier which prevents 
contact of the fluid between two sorts of gels again) casting of the piece-like gel is carried out — it is in any. 
Various layers and the enclosure of gel are fabricated in a way in which an insulating layer is removed when separation 
of the first dimension is completed once, and consider as such magnitude in it. Generally this is made by preparing the 
opened path which connects the exterior of the enclosure of gel, and the field of an insulating layer, or [ being pushed 
on the method of outside by a path's being the form of the surrounding path clearance of the end of piece-like gel, or 
both ends preferably, and eliminating an insulating layer there ] — or being removed — it is in any. 
An attached drawing offers detailed drawing of one explanatory mode of this invention. 

Fig. 1 shows the enclosure 1 1 of the gel of the decomposed form suitable for being used for the casting of the gel for the 
stairway of both electrophoresis, and use. The component part of an enclosure contains the glass plate of two sheets, the 
side-face spacers 14 and 15 of a lot, and the up spacer 16. The side-face spacers 14 and 15 determine the thickness [ as / 
in the enclosure of the conventional slab gel ] of the gel by which prepares space among glass plates 12 and 13, and 
casting is carried out by that cause between plates. The illustrated side-face spacer has the thickness of homogeneity, 
and brings about the gel of the thickness of homogeneity similarly. Moreover, the side-face spacer, for example, a 
wedge-shaped spacer, which has the thickness which changes along with the die length of a spacer may be t 
perpendicularly used in order to change the thickness of gel. 

The side-face spacers 14 and 15 and the glass plates 12 and 13 of each other are held by arrangement of the type of 
sandwiches by the clamp (not shown) along each side face. The space 17 between a glass plate and a side-face spacer is 
filled with a gel solution, it is made to solidify according to the conventional approach by gel, and an enclosure is 
mounted at right angles to the stand for casting (not shown). Other instruments required of forming a suitable clamp, the 
stand for casting, and gel are used widely conventionally, and are available. 

The side-face spacers 14 and 15 are fixed to a predetermined location by the clamp. However, the up spacer 16 can be 
removed and is used into the casting of piece-like gel. The use is related with the 2nd drawing 2 Fig., and is shown still 
more clearly. 

In Fig. 2 , the glass plate 12 ahead of Fig. 1 is removed for plainness. The side-face spacers 14 and 15 of 13 or 2 back 
glass plates and the removable up spacer 16 remain in drawing. 

It should return to Fig. 1 and the side-face spacers 14 and 15 should be noticed about equipping the internal space 17 
with the other shoulders 21 and 22, respectively. In this mode, these shoulders attach the mark of the level of the liquid 
for pouring out the solution with which the slab gel 23 ( Fig. 2 ) is formed from it. The edge 24 of the upper part of slab 
gel follows, and is located at the same flat surface as these shoulders. Although casting of the slab gel is carried out, the 
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enclosure 1 1 of gel is assembled without including the up spacer 16, and a gel solution is poured out and solidified by 
the level of shoulders 12 and 22. 

Once the slab gel 23 is fully formeWPrprotective layer 25 will be placed on it aH^ill carry out the seal of the edge 24 
of the upper part. This protective layer can change a form and a presentation so that it may be explained below. 
However, in each of the various forms, it is matter which does not carry out a nucleic acid to the gel formation solution 
used for the piece-like gel for being placed on it. The up spacer 16 is put on the location which was inserted between 
glass plates and illustrated. The solution of piece-like gel is added to a degree, a layer is formed on a protective layer 25, 
and a protective layer bars substantially all contact between a piece-like gel solution and the slab gel 23. 
The central crossbar 29 connects and the up spacer 16 consists of the two legs 27 and 28 which hung down caudad from 
each edge of a spacer. It is fully inserted to a long distance, the legs 27 and 28 extend in the interface 30 between a 
protective layer 25 and the piece-like gel solution 26, and the up spacer 16 leaves discontinuity to the layer of a piece- 
like gel solution on each side face. In the illustrated mode, it turns out that the small path clearance 31 and 32 is left 
behind between the legs 27 and 28 of an up spacer, and the part of the side-face spacers 14 and 15 on shoulders 21 and 
22. Such path clearance achieves the function of only increasing insertion of the up spacer 24, and the ease of drawing, 
without disturbing the side-face spacers 14 and 15. or [ that attract the piece-like gel solution of these path clearance 
fields, and the up spacer 16 is once removed also in a position ] — or it is only left. 

If an up spacer is put on a position as shown in Fig. 2 , a piece-like gel solution will be left and will be solidified by gel. 
If gel is fully formed, the up spacer 16 will be removed. Next, a protective layer 25 will be left behind on that occasion, 
if it removes in itself or it is insulated electrically. In any case, the purpose is leaving the mediation barrier which 
insulates one gel from other gels electrically among two sorts of gels, supposing a protective layer 25 is the form of a 
liquid — it — vacating --****-- or it is drawn in and leaves space among two sorts of gels. For example, in aquosity gel, 
a protective layer is an immiscible nonpolar liquid substantially with any of gel or a gel formation solution they are. 
Chloroform and other nonpolar organic solvents, or an oil heavier than water will be used at this point, moreover, a 
protective layer — the solid-state of a low-melt point point — probably, it has the melting point within the limits of about 
25 to about 75 degrees C preferably. It is poured across the edge 24 of the upper part of slab gel in the form of a liquid, 
and then is cooled, and before a piece-like gel solution is added, it is made to solidify such an ingredient, or [ that a 
system will be reheated, will heat a protective layer once again more highly than the melting point, a liquefied form will 
return it, and it will be poured out once the latter solidifies ] — or it can draw in. The methyl stearate and other matter 
which have the boiling point within the limits of this fit such an approach. Other approaches are use of a solid-state 
meltable to solvents other than water, or a polymer. Removal of an ingredient is performed by flushing the solution 
which follows and was able to add the suitable solvent. The approach of further others has use of a flexible solid 
material, for example, the piece of rubber, and it places on the crowning of slab gel before impregnation of a piece-like 
gel solution, and it will be pulled out, if a piece-like gel solution next solidifies and it removes up spacer 16. Rubber or 
other solid materials must fully be so large that they can carry out a seal to a longitudinal direction to both glass plates 
in order to, prevent contact between slab gel and a piece-like gel solution, of course. 

As mentioned above, if made from the ingredient insulated electrically in addition to the capacity for a protective layer 
25 to prevent mixing between a piece-like gel solution and slab gel, it can leave it to a predetermined location. The 
result is the insulating layer of a solid-state or a liquid more nearly rather than air. A result is a barrier to transparency of 
the current between two sorts of gels, and, in any case, it will be that all the potentials imposed between the piece-like 
gels from an end to the other end use the sufficient effectiveness to piece-like gel itself, picking of the up spacer 16 - 
removing — two edges 40 and 41 of the piece-like gel 26 are exposed, this helps those connections with an electrode 
buffer, and electrophoresis separation is produced. 

Fi g. 3 is drawing of one method of performing electrophoresis of a first stage story. In this mode, except for a protective 
layer 25, the edge where gel was exposed is dried with air, and the intervening space 42 is occupied with air. The pieces 
43 and 44 of the adsorption ingredient made to become wet with an electrolytic solution are contacted with each two 
edge 40 and 41 of the piece-like gel 26. The edge at which each piece is opposed to each other is imposed by the means 
of the former [ potential ], while being immersed at the electrolyte tanks 45 and 46. 

The sample which should be separated is carried on the piece-like gel 26 by the conventional means of arbitration. For 
example, before a sample is placed so that the pieces 43 and 44 of adsorption of two sheets may contact the piece-like 
gel 26, it is placed at these edges of one sheet. The electrophoresis of a first stage story is produced next, and a solute 
migrates in the direction of the length of piece-like gel, and forms the zone separated along with the piece-like gel 26 as 
shown. 

Once separation of desired extent arises at the first dimension, two sorts of gels will carry out electric contact, and the 
solute of all single zones will be separated mutually, the [ the 4a and ] - 4b Fig. shows the various methods of attaining 
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this, the in 4a Fig., the piece-like gel 26 is physically depressed until it fully contacts the slab gel 23 by the edge 24 of 
the upper part of the slab gel whicM^v forms the interface between two sorts^^pls. It must take care that there is no 
prehension of air bubbles among t^Rorts of gels. 

the - in 4b Fig., the piece-like gel 26 is left in the first location, and the new mediation gel 48 is formed between it and 
the slab gel 23. This intervening gel 48 is conductivity and is formed from the ingredient which can be made to be able 
to perform migration of the solute which moreover passes along it, and can be made to go into the slab gel 23. This 
mediation gel fully contacts among two sorts of gels, without catching air bubbles, if it can form whether a suitable gel 
formation solution arrives at the inferior surface of tongue of piece-like gel, and by flowing into the enclosure of gel on 
which side face of the piece-like gel 26 until it exceeds and solidifies. The mediation gel 48 is the thing of other 
ingredients of the arbitration which brings about the same ingredients as slab gel, or these results. 
The above-mentioned approach is equally [ to the gel by which the polymerization was carried out on plastics backing 
or gel bond ] applicable. 

Once electric contact is made between the piece-like gel 26 and the slab gel 23, in order to perform electrophoresis of a 
second stage story, the edge 50 of the upper part of piece-like gel and the edge 51 of the lower part of slab gel will 
contact an electrode buffer, will be placed, and will bring about the migration of the lower part from piece-like gel to 
slab gel. This is marketed widely and use of the well-known conventional slab electrophoresis eel can attain it to this 
contractor. Such one example of a eel is indicated by U.S. Pat. No. 4575040, and is quoted as bibliography here. Once 
separation of desired extent arises at the second dimension, slab gel will be taken out from an enclosure and will be 
analyzed according to the conventional approach. Generally these contain any of the quantitive or qualitative 
measurement of a solute pattern which were obtained by dyeing of gel and desiccation, and the degree they are. 
The gel used according to this invention is the combination of the arbitration of the gel used suitable for two- 
dimensional-electrophoresis separation. Gel is aquosity gel which generally contains polyacrylamide gel, starch gel, 
agger gel, etc., and when using using pH of various gel concentration and porosity, uniform concentration or inclination, 
and regularity or inclination, without using, using a solubilizing agent, the buffer system of continuation or 
discontinuity is used for it, using various types and the solubilizing agent of concentration. There is separation whose 
first dimension is isoelectric focusing and whose second dimension is fixed pH electrophoresis in the various 
application for which these systems are used. A system is used for the separation by which the dimension of the first is 
made under existence of a urea again. In this point, especially the polyacrylamide gel that carried out cross linkage by 
the cross linkage agent of the following formula is useful. 

OR 1 R 2 0 

R 4 ^ II I I II /R a 

C=C — C — N — R 3 — N — C — C= C 

I I ^-R 9 

R 6 R 7 

(Rl, R2, and R3 are specified as follows among a formula.) Namely, Rl and R2 are C1-C5 alky Is independently, R3 is 
C1-C8 alkylene, or;, or Rl and R2 are combined. Form C1-C8 alkylene, and R3 is C1-C8 alkylene, or combine; or Rl 
with R3, form the saturation hydrocarbyl radical of 3-10 carbon atoms, and it forms N content ring together with N 
atom which Rl and R3 have combined. R2 is C1-C5 alkyl, or;, or Rl and R2 are combined with R3, the saturation 
hydrocarbyl radical of 7-15 carbon atoms is formed, and it forms two N content rings together with N atom. And;, and 
R4, R5, R6, R7, R8 and R9 It is chosen out of the group which consists independently of H and C1-C5 alkyl. 
In an especially useful system, piece-like gel is the polyacrylamide gel which carried out cross linkage by the 
JIAKURIRIRU piperazine, and instead a urea boils the slab gel which is the polyacrylamide gel which carried out cross 
linkage by the JIAKURIRIRU piperazine, including a urea in the amount of protein solubilization, or, in addition to it, 
sodium dodecyl sulfate is included in the amount of protein solubilization. 

In the case of which, the vocabulary "the amount of protein solubilization" is used here that the amount of the 
arbitration which makes the protein in a sample meltable to an aquosity phase is shown, the case of a urea — an amount 
— general — about 2M- about 25 - M — desirable - about 8M- about 10 — M is attained to. the case of sodium dodecyl 
sulfate an amount - general ~ about 0.03 % of the weight - about 3 % of the weight — it reaches. Other solubilizing 
agents contain a formamide and an acetic acid. Selection of a suitable solubilizing agent and its optimal amount changes 
according to the properties of the protein separated or a solute, and those concentration in a sample, and fully enters 
within the limits of this contractor's technique. 

The above-mentioned was mainly described for explanation. Probably, it will be easily [ for this contractor ] clear that a 
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permutation's [ change of the ingredient indicated here, an approach, and an operating condition, correction, and ] it can 
do, without separating from the m^fcng and the range of this invention. 
[Effect of the Invention] 

According to the pre cast gel system for two dimensional electrophoresis of this invention, the distortion or turbulence 
of gel and a solute zone do not arise, and complicated protein mixture etc. can be separated easily and correctly. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial Application] 

Especially this invention relates to the process and usage of gel which are used for 2-dimensional gel separation about 
2-dimensional gel electrophoresis. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

According to the pre cast gel system for two dimensional electrophoresis of this invention, the distortion or turbulence 
of gel and a solute zone do not arise, and complicated protein mixture etc. can be separated easily and correctly. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Description of the Prior Art] 

Two dimensional electrophoresis is widely used for separating complicated protein mixture. Two dimensional 
electrophoresis brings about decomposition capacity very higher than it which is obtained by separation of a single stage 
by producing separation based on the property of two sorts of different groups continuously. 

A separation parameter is combined in various ways using a technique. For example, separation based on a charge is 
performed in the first phase, and then separation based on molecular weight is performed in the second phase. Similarly, 
the separation in other concentration of the separation in one gel concentration, next the same gel is made, gradual 
change of pH according to two-step use as other examples, and homogeneity gel — isoelectric focusing accompanied by 
the inclination electrophoresis of**** porosity which is next a buffer system [****] in the discontinuous buffer 
system and other phases in use of two sorts of concentration of porous inclination gel, two sorts of different protein 
resolvents, or the same resolvent, and one phase, and homogeneity. Such a technique makes separation of the mixture of 
a blood serum or the protein of a cell, bacterial protein, non-histone chromatin protein, ribosome protein, 
ribonucleoprotein, and liposome protein, a nucleic acid, and the same matter perform, and is closed. 
Or the fundamental approach of a 2-dimensional system is long and slender, it starts in the single dimension separation 
by what has rod-like gel, for example, the diameter of 5.0mm order, and in accordance with the shaft of gel, migration 
and separation produce it until a solute or protein is distributed in the zone in which it is located along with the die 
length of a rod. Next, a rod is arranged along one edge of slab gel, and migration of the second dimension of a solute is 
performed to slab gel from each zone in the direction which crosses the shaft of the gel of a rod. 
The difficulty which encounters in this type of way is related with migration of the gel of the shape of a rod after 
separation of the first dimension arises, in order to separate the second dimension. Generally the gel of a rod produces 
separation of the first dimension within tubing by which casting was carried out at first. If separation of the first 
dimension is completed, the rod of the gel which has a solute zone will be picked out from tubing, physical means, for 
example, extract, and will be placed along the edge which slab gel exposed next. Even if these actuation needs delicate 
handling and it uses cautions very much, gel was spoiled and risk of producing the distortion and turbulence of a solute 
zone remains. Once it is extracted, the gel of a rod will be arranged as appropriately as slab gel, and will fully be 
contacted for the purpose of both migration of a solute of not being blocked between an electric continuity and gel. 
These are other sources of an error and spoil repeatability. The time amount which handling and arrangement of the gel 
of a rod take at the difficulty list of processing in addition to the possibility of loss of inaccuracy and repeatability will 
reduce an operator's efficiency, and will cause the time amount and the loss of data to which recovery does not attach 
any fatal errors. Although some people use the piece of gel for separation of the first dimension, they encounter loss of 
the same difficulty, an error, and repeatability. 



[Translation done.] 
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MEANS 



[The means for solving a technical problem] 

It is together put on the single gel base material with which, as for this invention, the phase of both separation produces 
the gel of the first and the second dimension about a 2-dimensional pre cast (precast) gel system. It is the enclosure 
which consists of a plate of a single group, and a base material has a suitable spacer, between plates, it prepares space 
and specifies the thickness of gel. Casting of both the gels of the first and the second dimension is carried out, and they 
are held between plates. The gel of the second dimension is slab which occupies a part of space between plates, and on 
the other hand, the first dimension is a piece located in the remaining space in parallel at slab, and it has the layer in 
which the removal which divides gel is possible and which is insulated electrically. Moreover, a base material is the gel 
backing which consists of a sheet of plastics, gel bond, or other charges of supporting material, and casting of both the 
gels of the first and the second dimension is carried out on it, and it has among them the insulating layer which is the 
layer of an insulating material, or the tooth space of air. 

While separation of the first dimension follows, puts a sample on the end of piece-like gel and insulates two sorts of 
gels electrically mutually Electric field are applied in the die-length direction between piece-like gels, electric contact is 
carried out [ the layer insulated electrically next ] for drawing and two sorts of gels along with those perfect die length, 
and it is carried out by applying electric field in the direction which crosses the first it next among both, the electric 
contact between two sorts of gels [ in / a solid-state, a liquid, or a gas is sufficient as the layer insulated electrically, 
and / separation of the second dimension ] — direct contact — or it is attained by insertion of a conductive layer by any 
of a twist they are. This invention abolishes the need of moving a rod or piece-like gel to other things from one support 
enclosure among two sorts of phases of separation, and reduces loss of gel, and the risk [ zone ] of distortion by that 
cause, and makes generating of inaccuracy and a constant error decrease. 

Probably, other purposes, advantages, and features of this invention will be clear from the following description. 
Fi g. 1 is the decomposition perspective drawing of the enclosure of gel suitable for being used for carrying out casting 
of the gel by this invention, and holding it. 

Fig. 2 is a front view of the 2-dimensional gel system manufactured in the enclosure of the gel of Fig. 1 except the 
support plate of one sheet just behind the casting of the gel of the second dimension. 
Fig. 3 shows the gel system of Fig. 2 in the first [ of separation ] phase excluding one plate again, 
the — 4b Fig. shows the gel system of the 2nd and 3 Fig. of the conditions of initiation of the second stairway to 4a **. 
According to this invention, the long and slender gel of the form of a piece is used for separation of the first dimension 
instead of the gel of the shape of a rod of a Prior art, or the separated piece of gel. Casting of the piece-like gel is carried 
out between support plates in the same way as slab gel as a shallow layer on slab gel. This is made after slab gel is 
formed preferably, becoming instead of [ of a barrier layer ], if a solid-state, a liquid, or a gas is sufficient as the 
insulating layer between two, and it exists in the casting of piece gel or (it works in this case as a barrier which prevents 
contact of the fluid between two sorts of gels again) casting of the piece-like gel is carried out — it is in any. 
Various layers and the enclosure of gel are fabricated in a way in which an insulating layer is removed when separation 
of the first dimension is completed once, and consider as such magnitude in it. Generally this is made by preparing the 
opened path which connects the exterior of the enclosure of gel, and the field of an insulating layer, or [ being pushed 
on the method of outside by a path's being the form of the surrounding path clearance of the end of piece-like gel, or 
both ends preferably, and eliminating an insulating layer there ] — or being removed — it is in any. 
An attached drawing offers detailed drawing of one explanatory mode of this invention. 

Fig. 1 shows the enclosure 1 1 of the gel of the decomposed form suitable for being used for the casting of the gel for the 
stairway of both electrophoresis, and use. The component part of an enclosure contains the glass plate of two sheets, the 
side-face spacers 14 and 15 of a lot, and the up spacer 16. The side-face spacers 14 and 15 determine the thickness [ as / 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/25/2006 



JP,2701943,B [MEANS] Page 2 of 4 

in the enclosure of the conventional slab gel ] of the gel by which prepares space among glass plates 12 and 13, and 
casting is carried out by that causa^^veen plates. The illustrated side-face sp^^has the thickness of homogeneity, 
and brings about the gel of the thiSBrss of homogeneity similarly. Moreover, mRide-face spacer, for example, a 
wedge-shaped spacer, which has the thickness which changes along with the die length of a spacer may be 
perpendicularly used in order to change the thickness of gel. 

The side-face spacers 14 and 15 and the glass plates 12 and 13 of each other are held by arrangement of the type of 
sandwiches by the clamp (not shown) along each side face. The space 17 between a glass plate and a side-face spacer is 
filled with a gel solution, it is made to solidify according to the conventional approach by gel, and an enclosure is 
mounted at right angles to the stand for casting (not shown). Other instruments required of forming a suitable clamp, the 
stand for casting, and gel are used widely conventionally, and are available. 

The side-face spacers 14 and 15 are fixed to a predetermined location by the clamp. However, the up spacer 16 can be 
removed and is used into the casting of piece-like gel. The use is related with the 2nd drawing 2 Fig., and is shown still 
more clearly. 

In Fig. 2 , the glass plate 12 ahead of Fig. 1 is removed for plainness. The side-face spacers 14 and 15 of 13 or 2 back 
glass plates and the removable up spacer 16 remain in drawing. 

It should return to Fig. 1 and the side-face spacers 14 and 15 should be noticed about equipping the internal space 17 
with the other shoulders 21 and 22, respectively. In this mode, these shoulders attach the mark of the level of the liquid 
for pouring out the solution with which the slab gel 23 ( Fi g. 2 ) is formed from it. The edge 24 of the upper part of slab 
gel follows, and is located at the same flat surface as these shoulders. Although casting of the slab gel is carried out, the 
enclosure 1 1 of gel is assembled without including the up spacer 16, and a gel solution is poured out and solidified by 
the level of shoulders 12 and 22. 

Once the slab gel 23 is fully formed, a protective layer 25 will be placed on it and will carry out the seal of the edge 24 
of the upper part. This protective layer can change a form and a presentation so that it may be explained below. 
However, in each of the various forms, it is matter which does not carry out a nucleic acid to the gel formation solution 
used for the piece-like gel for being placed on it. The up spacer 16 is put on the location which was inserted between 
glass plates and illustrated. The solution of piece-like gel is added to a degree, a layer is formed on a protective layer 25, 
and a protective layer bars substantially all contact between a piece-like gel solution and the slab gel 23. 
The central crossbar 29 connects and the up spacer 16 consists of the two legs 27 and 28 which hung down caudad from 
each edge of a spacer. It is fully inserted to a long distance, the legs 27 and 28 extend in the interface 30 between a 
protective layer 25 and the piece-like gel solution 26, and the up spacer 16 leaves discontinuity to the layer of a piece- 
like gel solution on each side face. In the illustrated mode, it turns out that the small path clearance 31 and 32 is left 
behind between the legs 27 and 28 of an up spacer, and the part of the side-face spacers 14 and 15 on shoulders 21 and 
22. Such path clearance achieves the function of only increasing insertion of the up spacer 24, and the ease of drawing, 
without disturbing the side-face spacers 14 and 15. or [ that attract the piece-like gel solution of these path clearance 
fields, and the up spacer 16 is once removed also in a position ] « or it is only left. 

If an up spacer is put on a position as shown in Fig. 2 , a piece-like gel solution will be left and will be solidified by gel. 
If gel is fully formed, the up spacer 16 will be removed. Next, a protective layer 25 will be left behind on that occasion, 
if it removes in itself or it is insulated electrically. In any case, the purpose is leaving the mediation barrier which 
insulates one gel from other gels electrically among two sorts of gels, supposing a protective layer 25 is the form of a 
liquid — it — vacating — **** — or it is drawn in and leaves space among two sorts of gels. For example, in aquosity gel, 
a protective layer is an immiscible nonpolar liquid substantially with any of gel or a gel formation solution they are. 
Chloroform and other nonpolar organic solvents, or an oil heavier than water will be used at this point, moreover, a 
protective layer - the solid-state of a low-melt point point - probably, it has the melting point within the limits of about 
25 to about 75 degrees C preferably. It is poured across the edge 24 of the upper part of slab gel in the form of a liquid, 
and then is cooled, and before a piece-like gel solution is added, it is made to solidify such an ingredient, or [ that a 
system will be reheated, will heat a protective layer once again more highly than the melting point, a liquefied form will 
return it, and it will be poured out once the latter solidifies ] — or it can draw in. The methyl stearate and other matter 
which have the boiling point within the limits of this fit such an approach. Other approaches are use of a solid-state 
meltable to solvents other than water, or a polymer. Removal of an ingredient is performed by flushing the solution 
which follows and was able to add the suitable solvent. The approach of further others has use of a flexible solid 
material, for example, the piece of rubber, and it places on the crowning of slab gel before impregnation of a piece-like 
gel solution, and it will be pulled out, if a piece-like gel solution next solidifies and it removes up spacer 16. Rubber or 
other solid materials must fully be so large that they can carry out a seal to a longitudinal direction to both glass plates 
in order to, prevent contact between slab gel and a piece-like gel solution, of course. 
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As mentioned above, if made from the ingredient insulated electrically in addition to the capacity for a protective layer 
25 to prevent mixing between a pi^fcjike gel solution and slab gel, it can lea\4^o a predetermined location. The 
result is the insulating layer of a s^Pstate or a liquid more nearly rather than result is a barrier to transparency of 
the current between two sorts of gels, and, in any case, it will be that all the potentials imposed between the piece-like 
gels from an end to the other end use the sufficient effectiveness to piece-like gel itself, picking of the up spacer 16 
removing — two edges 40 and 41 of the piece-like gel 26 are exposed, this helps those connections with an electrode 
buffer, and electrophoresis separation is produced. 

Fig. 3 is drawing of one method of performing electrophoresis of a first stage story. In this mode, except for a protective 
layer 25, the edge where gel was exposed is dried with air, and the intervening space 42 is occupied with air. The pieces 
43 and 44 of the adsorption ingredient made to become wet with an electrolytic solution are contacted with each two 
edge 40 and 41 of the piece-like gel 26. The edge at which each piece is opposed to each other is imposed by the means 
of the former [ potential ], while being immersed at the electrolyte tanks 45 and 46. 

The sample which should be separated is carried on the piece-like gel 26 by the conventional means of arbitration. For 
example, before a sample is placed so that the pieces 43 and 44 of adsorption of two sheets may contact the piece-like 
gel 26, it is placed at these edges of one sheet. The electrophoresis of a first stage story is produced next, and a solute 
migrates in the direction of the length of piece-like gel, and forms the zone separated along with the piece-like gel 26 as 
shown. 

Once separation of desired extent arises at the first dimension, two sorts of gels will carry out electric contact, and the 
solute of all single zones will be separated mutually, the [ the 4a and ] — 4b Fig. shows the various methods of attaining 
this, the — in 4a Fig., the piece-like gel 26 is physically depressed until it fully contacts the slab gel 23 by the edge 24 of 
the upper part of the slab gel which now forms the interface between two sorts of gels. It must take care that there is no 
prehension of air bubbles among two sorts of gels. 

the - in 4b Fig., the piece-like gel 26 is left in the first location, and the new mediation gel 48 is formed between it and 
the slab gel 23. This intervening gel 48 is conductivity and is formed from the ingredient which can be made to be able 
to perform migration of the solute which moreover passes along it, and can be made to go into the slab gel 23. This 
mediation gel fully contacts among two sorts of gels, without catching air bubbles, if it can form whether a suitable gel 
formation solution arrives at the inferior surface of tongue of piece-like gel, and by flowing into the enclosure of gel on 
which side face of the piece-like gel 26 until it exceeds and solidifies. The mediation gel 48 is the thing of other 
ingredients of the arbitration which brings about the same ingredients as slab gel, or these results. 
The above-mentioned approach is equally [ to the gel by which the polymerization was carried out on plastics backing 
or gel bond ] applicable. 

Once electric contact is made between the piece-like gel 26 and the slab gel 23, in order to perform electrophoresis of a 
second stage story, the edge 50 of the upper part of piece-like gel and the edge 51 of the lower part of slab gel will 
contact an electrode buffer, will be placed, and will bring about the migration of the lower part from piece-like gel to 
slab gel. This is marketed widely and use of the well-known conventional slab electrophoresis eel can attain it to this 
contractor. Such one example of a eel is indicated by U.S. Pat. No. 4575040, and is quoted as bibliography here. Once 
separation of desired extent arises at the second dimension, slab gel will be taken out from an enclosure and will be 
analyzed according to the conventional approach. Generally these contain any of the quantitive or qualitative 
measurement of a solute pattern which were obtained by dyeing of gel and desiccation, and the degree they are. 
The gel used according to this invention is the combination of the arbitration of the gel used suitable for two- 
dimensional-electrophoresis separation. Gel is aquosity gel which generally contains polyacrylamide gel, starch gel, 
agger gel, etc., and when using using pH of various gel concentration and porosity, uniform concentration or inclination, 
and regularity or inclination, without using, using a solubilizing agent, the buffer system of continuation or 
discontinuity is used for it, using various types and the solubilizing agent of concentration. There is separation whose 
first dimension is isoelectric focusing and whose second dimension is fixed pH electrophoresis in the various 
application for which these systems are used. A system is used for the separation by which the dimension of the first is 
made under existence of a urea again. In this point, especially the polyacrylamide gel that carried out cross linkage by 
the cross linkage agent of the following formula is useful. 

0 R 1 R z 0 

R 4 ^ II I I II ^R a 

C — C — C — N — R 3 — N — C — C== CC 
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(Rl, R2, and R3 are specified as fjf^vs among a formula.) Namely, Rl and Qffc^ C1-C5 alkyls independently, R3 is 
C1-C8 alkylene, or;, or Rl and R^Pcombined. Form C1-C8 alkylene, and l5^Cl-C8 alkylene, or combine; or Rl 
with R3, form the saturation hydrocarbyl radical of 3-10 carbon atoms, and it forms N content ring together with N 
atom which Rl and R3 have combined. R2 is C1-C5 alkyl, or;, or Rl and R2 are combined with R3, the saturation 
hydrocarbyl radical of 7-15 carbon atoms is formed, and it forms two N content rings together with N atom. And;, and 
R4, R5, R6, R7, R8 and R9 It is chosen out of the group which consists independently of H and C1-C5 alkyl. 
In an especially useful system, piece-like gel is the polyacrylamide gel which carried out cross linkage by the 
JIAKURIRIRU piperazine, and instead a urea boils the slab gel which is the polyacrylamide gel which carried out cross 
linkage by the JIAKURIRIRU piperazine, including a urea in the amount of protein solubilization, or, in addition to it, 
sodium dodecyl sulfate is included in the amount of protein solubilization. 

In the case of which, the vocabulary "the amount of protein solubilization" is used here that the amount of the 
arbitration which makes the protein in a sample meltable to an aquosity phase is shown, the case of a urea — an amount 
- general - about 2M- about 25 - M - desirable — about 8M- about 10 - M is attained to. the case of sodium dodecyl 
sulfate - an amount - general - about 0.03 % of the weight - about 3 % of the weight — it reaches. Other solubilizing 
agents contain a formamide and an acetic acid. Selection of a suitable solubilizing agent and its optimal amount changes 
according to the properties of the protein separated or a solute, and those concentration in a sample, and fully enters 
within the limits of this contractor's technique. 

The above-mentioned was mainly described for explanation. Probably, it will be easily [ for this contractor ] clear that a 
permutation's [ change of the ingredient indicated here, an approach, and an operating condition, correction, and ] it can 
do, without separating from the meaning and the range of this invention. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Fi g. 1 is the decomposition perspective drawing of the enclosure of gel suitable for being used for carrying out casting 
of the gel by this invention, and holding it. 

Fi g. 2 is a front view of the 2-dimensional gel system manufactured in the enclosure of the gel of Fig. 1 except the 

support plate of one sheet just behind the casting of the gel of the second dimension. 

Fig. 3 shows the gel system of Fig. 2 of the first phase notes of separation excluding one plate again. 

The 4a and 4b Fig. show the gel system of the 2nd and 3 Fig. of the conditions of initiation of the second phase. 

11 .... The enclosure of gel, 12 .. Glass plate 

13 .... A glass plate, 14 .. Side-face spacer 

15 .... A side-face spacer, 16 .. Up spacer 

17 .... A building envelope, 21 .. Shoulder 

22 .... A shoulder, 23 .. Slab gel 

The edge of the upper part of 24. ...23, 25 .. Protective layer 

26 .... A piece-like gel solution, the leg of 27.. 16 

The leg of 28.... 16, 29 .. Crossbar 

30 .... An interface, 31 .. Path clearance 

32 .... Path clearance, edge of 40.. 26 

The edge of 41. ...26, 42 .. Mediation space 

43 .... A piece, 44 .. Piece 

45 .... An electrolyte tank, 46 .. Electrolyte tank 

47 .... A zone, 48 .. Mediation gel 

The up edge of 50.. ..26, the lower edge of 51. .23 
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